Purification of soluble and active RaxH, a transmembrane histidine protein kinase from Xanthomonas oryzae pv. oryzae required for AvrXa21 activity.
SUMMARY The RaxHR two-component regulatory system (TCS) of the rice pathogen Xanthomonas oryzae pv. oryzae is required for AvrXa21 activity. RaxH is a typical transmembrane histidine protein kinase (HK), whereas RaxR is its concomitant response regulator (RR). Here, we report the isolation of soluble, active amounts of recombinant His-tagged full-length RaxH and RaxR following growth of Escherichia coli over-expressing strains in the presence of sorbitol and glycine betaine. Full-length His-RaxH showed similar autophosphorylation activities to that of a truncated version of the protein (His-t-RaxH), lacking the N-terminal transmembrane region. Transphosphorylation assays revealed that only full-length RaxH was able to induce phosphorylation of His-RaxR, indicating that the N-terminal region of RaxH may be required for transphosphorylation of RaxR. Using site-directed mutagenesis we also demonstrated that residues histidine 222 in RaxH and aspartate 51 in RaxR are essential for phosphorylation activities of these proteins. Utilization of compatible solutes may be widely applied for purification of soluble, active recombinant transmembrane proteins, and in particular for purification of transmembrane HKs.